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1.1
2 $a,$ $b$ 4,
$B$
(A A $B$) $(f_{1}, \ldots, f_{a+b}):=\frac{1}{a!b!}\sum_{\sigma}\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}(\sigma)A(f\sigma(1), \ldots, f\sigma(a))\beta(f\sigma(a+1)’\cdots, f_{\sigma(a+b)})$
1.2 Rndamental.Id.
4 $\mathrm{F}\mathrm{I}$ ( $=\mathrm{H}\mathrm{h}\mathrm{n}\mathrm{d}\mathrm{a}\mathrm{m}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{a}\mathrm{l}$ Identity) , 2 , $B$
$(\mathrm{J}^{A_{\beta}})(f_{1}, \ldots, fa-1;g1, \ldots,g_{b})$
$:=A(fi, \ldots, f_{a-1}, B(g_{1}, \ldots,g_{b}))-\sum_{j=1}B(g1, \ldots,A(f_{1}, \ldots, fa-1,g_{j}), \ldots)$
$=A(f_{1}, \ldots, f_{a-1}, B(g_{1}, \ldots,g_{b}))-\sum_{j=1}^{b}(-1)j+1B(.A(f_{1}, .., , f_{a-1,g_{j}}),g1, \ldots,g_{j}^{\wedge}, \ldots)$
$\mathrm{J}^{A}8$ $fi,$
$\ldots,$
$f_{a-1}$ $g_{1},$ $\ldots,$ $g_{b}$
$\circ$ 4 FI A $4=0$ ,
$A(f_{1}, \ldots, f_{a-1}, \cdot)$ 4 “derivation” $a=2$ , Jacobi
1.3
Poisson: 2 FI( Jacobi Identity $=$ JI - ) Leibniz ,
$Q(f, g)=\langle Q, df\wedge dg\rangle$ , $[Q, Q]_{\mathrm{S}\mathrm{N}}=0$
Local Lie algebra, Jacobi: 2 $\mathrm{F}\mathrm{I}(=\mathrm{J}\mathrm{I})$ C
$\text{ }l\mathrm{h}$ ,
$\{f,g\}=\langle Q, df\wedge dg\rangle-f\langle P, dg\rangle+g\langle P, df\rangle=(Q-1\wedge P\rangle(df, d\mathit{9})$
, $[Q, Q]_{\mathrm{S}\mathrm{N}}+2P\wedge Q=0$ $[Q, P]_{\mathrm{s}\mathrm{N}}=0$
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Nambu-Poisson: 3 $\mathrm{F}\mathrm{I}$ Leibniz ,
( )
2
3 $\mathrm{F}\mathrm{I}$ $C^{\infty}$ ?
?




, $P,$ $Q$ $\deg P=\deg Q-1=\deg N-1$
Remark 21 $P=0$ , Poisson
$Q=0$ , $P$ -Poisson , $N$
Lemma 21 :
$N(fi, f_{2}, \ldots)=\sum_{I_{1},I2},\ldots c_{II\cdots I_{q}}12\partial I1f1\ldots\partial I_{q}f_{q}$
locally
1. multi-index set total ordering
2. , $\{(I_{1}, I_{2}, \ldots)|C_{I_{1}I_{2}}\ldots I_{q}\neq 0\}$ maximal element $((k, 0, \ldots, 0), I_{2}, \ldots I_{q})$
3. $\mathrm{F}\mathrm{I}$ , $k>1$ $0$
, $P,$ $Q$ ( $P$ $Q$ ) ?
3
2 4, $B$
$(A\vdash B)$ ( $f_{1,..-},$ $f_{a-1;}$ go, $g_{1},$ $\ldots,g_{b}$ ) $:=(A(f_{1}, \ldots, fa-1, \cdot)\wedge B)(g_{0},g1, \ldots,g_{b})$
$= \sum_{j=0}^{b}(-1)^{j}A(f1, \ldots, fa-1,\mathit{9}j)\beta(g0, \ldots,g_{j}^{\wedge}, \ldots,g_{b})$
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$A\vdash B$ $fi$ , . . . , $f_{a-1}$ $g_{0},$ $\ldots,g_{b}$
4 Leibniz rule , $A\vdash A=0$ $A$
Lemma 3.1 $P,$ $Q$ , $P\vdash Q$
, $\deg P\geq 3$ $P\vdash Q=0$
Remark 3.1 2- $P$ $P\vdash P=2P\wedge P$ full-skew symmetric
, $P\wedge P\neq 0$ rank 4
$P=Q$ , , $P\vdash P=0$ (Gautheron [2] )
Lemma 3.2 $P,$ $Q$ with $\deg P<\deg Q$ $P\vdash Q=0$ and $P$
$Q=P\wedge\exists R$
Lemma 33 $\deg P=2,$ $\deg Q=3$ $P,$ $Q$ $P\vdash Q$ full-skew and $Q$
$P$ $Q=P\wedge\exists v$ $P\neq 0$ and also $P\vdash Q=0$ .
4 FI
$N$ FI
$B$ ordered set( ) ,
$\bullet$ $B_{i}$ $B$ $i$ ( 1 )
$\bullet$
$B^{j}$ $B$ $j$ ordered set
$\bullet$ $B$ $B[(i)=c]$
$B$ $i$ $c$
: $B=(u, v, w, z)$ , $B_{3}=w,$ $B^{2}=(u, w, z),$ $B^{2}3=z,$ $B[(2)=c]=(u, c, w, Z)$
/ :
$i\leq i$ $B^{i_{j}}=B_{j+1}$ , $B^{i,j}=B^{j+1,i}$
$i>i$
$B_{j}^{i}=B_{j}$ , $B^{i,j}=B^{j,i-1}$ , $B_{i}=B^{j_{i+1}}$
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Lemma 4.1
$\sum_{\lambda=1}^{p+1}\sum_{=j1}(p-1)\lambda+jB^{\lambda}j\Phi(B\lambda j, B_{\lambda})=-\sum_{\lambda=1}^{p+}\sum_{j=1}(-1p1)^{\lambda}+jB\lambda\Phi(B^{\lambda}j, B^{\lambda}j)$
,
$\sum_{\lambda=1}^{p+1}\sum_{1j=}^{p}(-1)^{\lambda j}+B\lambda\Psi j(B^{\lambda}j)B_{\lambda}=0$
, $i,j,$ $\ldots$ 1 $P$ , $\lambda,$ $\mu,$ $\ldots$ 1 $(p+1)$
$(p+1)$ $N$ $\mathrm{F}\mathrm{I}$ , $P$-tuple $A$ of functions on $M$ $(p+1)$ -tuple $B$ of functions
on $M$
$FI(A, B)=N(A,N(B))+ \sum_{\lambda}(-1)^{\lambda}N(N(A, B\lambda),$
$B^{\lambda})$
$\mathrm{F}\mathrm{I}$ ( ) 1 $\mathrm{F}\mathrm{I}$
$FI(A, B)$ $A$- , $B$- ,
$N(B[(\lambda)=1])=(-1)^{\lambda}P(B^{\lambda})$
Lemma 4.2
$FI(A, B)=Q(A, Q(B))+p(-1)^{p}P(A)Q(B)+ \sum(-\lambda 1)^{\lambda}Q(Q(A, B_{\lambda}),$
$B\lambda)+$
$+ \sum_{\lambda,i}(-1)^{\lambda+}iP(A^{i}, B\lambda)Q(A_{i}, B^{\lambda})+$
$+ \sum_{i}(-1)^{i}Ai(P(A^{i}, Q(B))+\sum\lambda(-1)\lambda Q(P(Ai, B\lambda),$
$B\lambda))+$
$+ \sum_{\lambda}(-1)^{\lambda}B\lambda(p(-1)pP(A)P(B\lambda)+Q(A, P(B\lambda))+(-1)^{p1}+Q(P(A), B\lambda)+$





$FI(A, B)^{q})2\backslash \text{ }$ AB $\mathcal{O}$) $\Phi$ :
$(-1)^{i+}\lambda(_{\mathrm{J}}PP)(Ai, B\lambda)$ (4.1)
$FI(A, B)\text{ }1\backslash ’\lambda B\text{ }\Phi$:
$(-1)^{i}(_{\mathrm{J}}^{P}Q)(Ai, B)$ (4.2)
$FI(A, B)\text{ }1^{\backslash }\prime XA\text{ }\mathrm{E}$ :
$\mathrm{J}^{Q}P(A, B^{\lambda})+(-1)^{p}+1(Q(P(A), B\lambda))+\sum(-1)^{i}(P\vdash P)(A^{i};Ai, B^{\lambda})$ (4.3)
$i$
$FI(A, B)$ :





$FI(A;B, uv)=N(A,N(B, uv))+ \sum(-1)^{j}N(N(A, Bj),$ $Bj,uv)+(-1)p+1N(N(A, uv),$$Bj)$
$=u,v\mathfrak{S}FI(A;B, u)v+$
$+(-1)^{p} \grave{u}v(N(A, P(B))+\sum_{j}(-1)^{j}P(N(A, B_{j}),$ $B^{j})+(-1)^{p+1}N(P(.A), B))$
$FR(A;B,u, v)’.=FI(A;B, uv)-FI(A;B,u)v-uFI(A;B, v)$
$FR(A;B, u, v)(-1)p=uv(N(A, P(B))+ \sum_{j}(-1)^{j}P(N(A, Bj),$
$Bj)+(-1)\mathrm{p}+1N(P(A), B))$
$FR(A,$ $B,u,$ $1\rangle=-uFI(A,B, 1),$ $FR(A, B, 1, v)=-vFI(A, B, 1),$ $FR(A, B, 1,1)=-FI(A, B, 1)$
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$RI(A;B, u, v):=FR(A;B, u, v)-uFR(u=1)-vFR(v=1)+uvFR(u=v=1)$
,
Proposition 5.1 $RI(A, B, u, v)=0$
5.2 $\mathrm{F}\mathrm{L}=\mathrm{l}\mathrm{e}\mathrm{f}\mathrm{t}$ entry
$FL(u, v;A;B):=FI(uv, A;B)-uFI(v, A;B)-pI(u, A;B)v$
$FI(uv, A;B)$
$= \mathfrak{S}FI(u, A;Bu,v)v+uv(P(A,N(B))+\sum(-1)\lambda(N(P(A, B\lambda\lambda),$
$P(A, B\lambda))+$
$+2P(A, B_{\lambda})P(B \lambda)))+u,v\mathfrak{S}\sum(-1)^{\lambda\lambda}\lambda(N(u, A, B\lambda)P(B)N(u, B\lambda)P(A, B_{\lambda}\rangle)v+$




$+ \mathfrak{S}\sum_{\lambda}(-1)^{\lambda}(N(u, A, B\lambda)P(B^{\lambda\lambda})N(u, B)P(A, B_{\lambda}))v+\mathfrak{S}\sum(-1)^{\lambda}N(u, Au,vu,v\lambda’ B\lambda)N(v, B^{\lambda})$
$FR$




$= \mathfrak{S}\sum_{\lambda}(u,vu-1)^{\lambda}Q(u, A, B_{\lambda})Q(v,B\lambda)+\mathfrak{S},\sum\sum_{1\lambda j=}(-1)\lambda+jQ(u, A, B\lambda)jB{}_{\lambda}P(v, Bj)+v\lambda$
$+ \mathfrak{S}\sum_{\lambda}\sum_{i=1}^{p}(-1)\lambda+i+1A_{i}P(u, A^{i}, B_{\lambda}u,v-2)Q(v, B\lambda)+$
$+ \mathfrak{S}\sum_{\lambda}\sum_{1}^{\text{ }}u,vi=-2j=\sum_{1}^{p}(-1)^{\lambda ij}++AiP(u, Ai, B\lambda_{j})B{}_{\lambda}P(v, B\lambda)j+$
$+ \mathfrak{S}\sum_{\lambda}(-1)^{\lambda \text{ }}++1B\lambda P(u, A)Qu,v(v, B\lambda)+0$
Proposition 5.2
$LI(u, v;A;B)$ 2 :
$(-1)^{\lambda+i}u\mathfrak{S},(Pv\vdash P)(u, A^{i\lambda};v, B)$ (5.1)
$LI(u, v;A;B)^{\text{ }}1\backslash ’\lambda A\text{ }\mathrm{E}$ :
$(-1)^{i+1}\mathfrak{S}(Pu,v\vdash Q)(u, Ai;v, B)$ (5.2)
$LI(u, v;A;B)\mathit{0})1\backslash \prime \mathrm{x}B\mathcal{O})\Phi$:
$(-1)^{\lambda}\mathfrak{S}((Qu,v.\vdash P)(u, A;v, B^{\lambda})+(-1)^{p+1}P(u, A)Q(v, B^{\lambda}))$ (5.3)
$LI(u, v;A;B)$ :
$u,v\mathfrak{S}(Q\vdash Q)(u, A;v, B)$ (5.4)
Theorem 5.3 The degree $(p+1)$ bracket $N=Q-1\wedge P$ satisfies FI if and only if
$\mathrm{J}^{P}P=0,$ $\mathrm{J}^{Q}Q=0,$ $P\vdash Q=0,$ $\mathrm{J}^{P}Q=0$ ,
$\mathrm{J}^{Q}P(A, B’)+(-1)^{\text{ }+}1Q(P(A), B’)=0$.
When $\deg P=2,$ $P$ must be locally de.composable.
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